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PATENT 

Attorney Docket No.: 013132-003610US 

METHOD AND DEVICE FOR CHANGING A SEMICONDUCTOR 

WAFER POSITION 

CROSS-REFERENCES TO RELATED APPLICATIONS 
5 [0001] This application is a continuation application of U.S. patent application number 
09/674,613, filed November 3, 2000, which is incorporated by reference. 



BACKGROUND OF THE INVENTION 
[0002] 1. Field of the Invention 

10 [0003] The present invention concerns those fields involving the manufacture of electronic 
components, primarily the fabrication of integrated circuits from substrates or semiconductor 
wafer materials, such as silicon, more particularly the mechanical procedures and devices 
used to change the position of at least one semiconductor wafer provided with at least one 
positioning mark and placed in a support intended to hold a plurality of semiconductor 

15 wafers. 

[0004] 2. Discussion of Related Art 

[0005] The prior art teaches that such methods consist primarily in grasping a 
semiconductor wafer by one of its faces to change its position, primarily by displacing it from 
one location to another, whereby devices used to implement these methods comprise means 
20 allowing a wafer to be grasped by suction in the central region of one of its faces. 
Independently of the displacement of the wafers from one location to another, the 
semiconductor wafers are oriented in such a way that their positioning mark is placed in a 
predetermined position, which operation may consist, for example, in aligning the positioning 
marks on all the wafers intended to be moved or situated in a common support. 

25 [0006] The disadvantage of the methods and devices of the prior art is that they can lead to 
contamination of the semiconductor wafers resulting from the grasping of said wafers by one 
of their faces, which consists of a material that is highly sensitive to various forms of 
contamination, the risk of contamination being further enhanced by the fact that there is 
contact between the face and an object. Moreover, the methods and devices according to the 

30 prior art require considerable time for the operations of displacement and orientation of one 



or several semiconductor wafers, these operations being managed independently, which 
results in longer processing periods for semiconductor wafers and therefore higher processing 
costs. 

[0007] We are familiar with document US 5,102,291, which refers to a method and 
5 apparatus for orienting a silicon wafer located in a support by grasping its periphery so as to 
minimize possible contamination from direct contact with its faces. Wafers are grasped one 
by one between two gripper arms movable in translation with respect to one another along a 
straight line, which are urged toward each other in translation along the guide direction until 
the two arms exert pressure against the periphery of the wafer being grasped by means of four 

10 pressure wheels that lift the wafer prior to contact of the wheels against the periphery of the 
wafer, the grasped silicon wafer being capable of being rotationally oriented to a specific 
position with respect to the support by means of pressure wheels rotating in the plane of the 
wafer, at least one of which is motorized. Moreover, the apparatus is used to move the 
grasped wafer in a straight line only because of the two gripper arms. Detection of the 

1 5 desired orientation of the wafer can take place by means of a mechanical, optical, electrical, 
or other type of sensor. For wafers provided with a notch, the document specifies a pin that is 
smaller than the notch and which penetrates the notch when the wafer is in a desired position. 

[0008] We are also familiar with US 5,445,486, which relates to an apparatus for 
transferring silicon wafers from one support to another by means of a gripper arm inserted 
20 between wafers in a support, the gripper arm grasping one or more wafers by the periphery of 
their bottom surface. The apparatus does not have a means for orienting the transferred 
wafers. 

[0009] The intended processing of semiconductor wafers can include any process involving 
a change in position of a wafer, of several wafers, or of all the semiconductor wafers located 
25 in a common support, as, for example, the transfer of wafers from one support to another, the 
alignment of marks for the purpose of identifying wafers in the support, or even modification 
of the angular position of the semiconductor wafer found in the support for the placement of 
marks at a predetermined position. 

[0010] The present invention proposes to overcome the above disadvantages and provide 
30 other advantages. One object of the present invention is to enable the change of position of at 
least one semiconductor wafer while avoiding any contamination resulting from grasping the 
wafer by one of its faces and, furthermore, reducing the risks of contamination. 
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[0011] Another object of the present invention is to enable a change of position of at least 
one semiconductor wafer, thus modifying the orientation of a wafer while another processing 
operation is taking place, especially the displacement or transfer of the wafer. 

[0012] Another object of the present invention is to provide increased space within a 
5 semiconductor wafer processing station by eliminating the need for specific equipment for 
the orientation or alignment of positioning marks on wafers. 

[0013] Another object of the present invention is to enable a plurality of semiconductor 
wafers to be grasped and oriented, the orientation of the wafers occurring simultaneously and, 
moreover, simultaneously with another operation, such as the displacement of a plurality of 
10 wafers. 



BRIEF SUMMARY OF THE INVENTION 
[0014] More specifically the invention consists in a mechanical method for changing the 
position of at least one semiconductor wafer provided with at least one positioning mark and 
15 placed in a support intended to house a plurality of semiconductor wafers, characterized in 
that it comprises the following steps: 

penetration of said support by means of a gripper arm with a first movement of 
said arm according to a first direction in space 

seizure of said at least one semiconductor wafer by the periphery of said wafer 
20 with a second movement of said arm according to a second direction in space 

orientation of said at least one semiconductor wafer, grasped in such a way 
that said positioning mark is placed in a predetermined position. 

[0015] Seizure of the semiconductor wafer by its periphery helps reduce contamination of 
the wafer and helps avoid contamination resulting from grasping a face of the semiconductor 
25 wafer, while orientation of the wafer when grasped enables this operation to take place 

simultaneously with other operations, such as displacement of the wafer. The operation of 
orienting a wafer when it is being seized helps avoid the use of a specific processing station 
for orienting the semiconductor wafers, resulting in increased space for processing the 
wafers. 
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[0016] According to an advantageous characteristic of the invention, the method according 
to the invention also comprises the following steps: 

withdrawal of said at least one semiconductor wafer from said support with a 
third movement of said gripper arm along said first direction, opposite said first movement 

5 displacement of said at least one semiconductor wafer from one location to 

another in a three-directional or -dimensional space, with movements of said arm being 
chosen from among the three directions in space, said step consisting of orienting said at least 
one semiconductor wafer in such a way as to place said positioning mark in a predetermined 
position, simultaneously with movements of said gripper arm. 

10 [0017] According to an advantageous characteristic, the method according to the invention 
consists in: 

penetration by means of a gripper arm of said support with a first movement of 
said arm along a first direction in space 

seizure of a plurality of semiconductor wafers by their periphery with a second 
1 5 movement of said arm along a second direction in space 

orientation of said semiconductor wafers in such a way as to align said 
respective positioning marks of said semiconductor wafers. 

[0018] According to an advantageous characteristic, the above method also comprises the 
following steps: 

20 withdrawal of said plurality of semiconductor wafers from said support with a 

third displacement of said gripper arm along said first direction, opposite said first 
displacement 

displacement of said plurality of semiconductor wafers from one location to 
another in a three-directional or -dimensional space, with displacements of said arm chosen 
25 from among the three directions of space, said step consisting in the orientation of said 

grasped semiconductor wafers in such a way as to align their respective positioning marks 
and taking place simultaneously with displacements of said gripper arm. 

[0019] The invention also concerns a device for changing the position of at least one 
semiconductor wafer provided with at least one positioning mark and placed in a support 
30 intended to house a plurality of semiconductor wafers, said device comprising a gripper arm 
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of said at least one semiconductor wafer, means for displacing said gripper arm, said gripper 
arm comprising: 

means for gripping said at least one semiconductor wafer by its periphery 

means for orienting said at least one semiconductor wafer, said orienting 
5 means cooperating with said grasping means to place said positioning mark in a 

predetermined position said grasping means and said orientation means being arranged on a 
rigid structure, said grasping means being distributed along the perimeter of the periphery of 
said at least one semiconductor wafer, and in that said displacement means of said gripper 
arm comprises means for displacement along three directions in space. 

10 [0020] According to an advantageous characteristic, said gripping means comprise: 

means for grasping the periphery of a plurality of semiconductor wafers 

means for orienting said semiconductor wafers, said orienting means 
cooperating with said means of grasping so as to align said respective positioning marks of 
said semiconductor wafers. 

15 [0021] The invention also concerns a semiconductor wafer gripper arm provided with at 
least one positioning mark, to realize the seizure of at least one semiconductor wafer placed 
in a support intended to house a plurality of semiconductor wafers, characterized in that said 
arm comprises: 

means for grasping the periphery of said at least one semiconductor wafer 

20 means for orienting said at least one semiconductor wafer, said orienting 

means cooperating with said grasping means so as to place said positioning mark in a 
predetermined position 

said grasping means and said orientation means being arranged on a rigid 
structure, said grasping means being distributed over the perimeter of the periphery of said at 
25 least one semiconductor wafer. 

[0022] According to an advantageous characteristic, said grasping means comprise at least 
three stops provided respectively with a degree of freedom in rotation and distributed along 
the perimeter of the periphery of said at least one semiconductor wafer, and said means of 
orientation comprise a friction-operated drive roller for said at least one semiconductor wafer. 
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[0023] According to another advantageous characteristic, said drive roller consists of one 
of said three stops that is at least partially a driving element. 

[0024] According to another advantageous characteristic, said positioning mark is a notch 
placed along the periphery of said at least one semiconductor wafer, and said three stops 
5 comprise respectively two freely rotating adjacent driven rollers. 

[0025] According to another advantageous characteristic, said driven rollers have 
respectively at least one first frustoconical contact surface to provide support for said at least 
one semiconductor wafer by means of a peripheral edge on said wafer. 

[0026] According to another advantageous characteristic, a generatrix of said at least first 
10 frustoconical contact surface forms an angle of between 5° and 45° with a perpendicular to 
said at least one semiconductor wafer. 

[0027] According to another advantageous characteristic, said driven rollers have, 
respectively, a second frustoconical surface whose apex is connected to the base of said first 
frustoconical surface and whose generatrix forms an angle with a perpendicular to said at 
1 5 least one semiconductor wafer, greater than the angle of the generatrix of said first 
frustoconical surface. 

[0028] According to another advantageous characteristic, said means of orientation 
comprise a first beam capable of being cut whenever said notch is not opposite said first 
beam, and a detector for detecting when said first beam has been cut. 

20 [0029] According to another advantageous characteristic, the gripper arm according to the 
invention comprises means for locating the position of said at least one semiconductor wafer 
when it is placed in said support. 

[0030] According to another advantageous characteristic, said locator means comprise a 
second beam cooperating with said first beam and a dimension characteristic of said at least 

25 one semiconductor wafer to assist in establishing the position of said at least one H 

* 

semiconductor wafer in said support. 

[0031] . According to another advantageous characteristic, said locator means comprise a 
third beam cooperating with said first or second beams and a dimension characteristic of said 
at least one semiconductor wafer to assist in establishing the position of said at least one 
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semiconductor wafer in said support when said first or second beam is placed opposite said 
notch. 

[0032] According to another advantageous characteristic, the gripper arm according to the 
invention comprises: 

5 means for grasping a plurality of semiconductor wafers by the periphery 

means for orienting said grasped semiconductor wafers, said orienting means 
cooperating with said grasping means to align said respective positioning marks of said 
semiconductor wafers. 

! 

1 0 BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] A clearer idea of the invention will be obtained and other characteristics and 
advantages will appear after reading the description that follows the examples of various 
embodiments of the methods, devices, and gripper arm according to the invention, together 
with the attached drawings, which examples are given purely for illustrative purposes and 

1 5 without in any way limiting the scope of the invention. 

[0034] FIG. 1 A is a perspective drawing of an example of an embodiment of a device 
according to the invention used to change the position of at least one semiconductor wafer. 

[0035]. FIG. IB is a perspective drawing of an enlarged detail of FIG. 1A. 

[0036] FIG. 2 is a perspective drawing of a first example of an embodiment of a gripper 
20 arm according to the invention. 

[0037] FIG. 3 is a top view of the example shown in FIG. 2. 

[0038] FIG. 4 is a side view of the example shown in FIG. 2. 

[0039] FIG. 5 is a first enlarged detail, providing a side view of the example shown in FIG. 
2. 

25 [0040] FIG. 6 is a second enlarged detail, providing a partial cutaway of the example 
shown in FIG. 2. 

[0041] FIG. 7 is a perspective drawing of a second example of an embodiment of a gripper 
arm according to the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 
[0042] Device 100, shown in FIGs. 1A and partially in IB, used to change the position of 
semiconductor wafers equipped respectively with a positioning mark and placed in a support 
(not shown) intended to house a plurality of semiconductor wafers, comprises semiconductor 
5 wafer gripping means 1 1 0, means 120 for moving gripping means 110. Gripping means 110 
will be explained in detail below with the help of FIGs. 2 to 6 and comprise means 5 for 
grasping the semiconductor wafer by its periphery, means 6 for orienting the semiconductor 
wafer in cooperation with grasping means 5 so as to place the positioning mark in a 
predetermined position. 

10 [0043] Device 100 comprises a framework 101 on which are affixed two supports for 

semiconductor wafers (not shown). The two supports are affixed respectively to attachment 
plates (not shown), placed, for example, on each side of one another and in line with doors 
102 and 103, and having wafers placed horizontally on top of one another in respective 
compartments in the support. Device 100 can be used to transfer semiconductor wafers from 

1 5 one support to another while enabling the placement of the respective marks on these wafers 
in a predetermined position. To this end gripping means 1 10 are connected to displacement 
means 120 in such a way that they are mobile in three dimensions X, Y, and Z of space, as 
shown in FIGs. 1 A and partially in IB. 

[0044] Gripping means 110, placed opposite a first support attached, for example, in line 
20 with door 103, are used to select the semiconductor wafer to be grasped in this support, by 
means of a displacement along the Z axis, to penetrate the support through displacement 
along the Y axis, to grasp the wafer through upward displacement along the Z axis without 
striking a wafer possibly situated above, to withdraw the wafer from the support by means of 
an opposite displacement along Y, to use the displacements in X and Z to position gripper 
25 means 110 opposite the second support placed in line with door 102 and the appropriate 
receptacle in this support for the grasped wafer. 

[0045] During these displacements, the semiconductor wafer will be advantageously 
oriented to a predetermined position, for example, so that all the semiconductor wafers have 
their respective marks aligned. Note that, depending on the need, the device shown in FIG. 
30 1 A can be used to orient wafers in a support without transferring them to another support. To 
do so we place gripper means 1 10 in position to grasp a wafer in its support, that is, place 
means 110 beneath the wafer to be grasped, grasp the wafer by means of an upward 
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displacement along Z without striking a wafer possibly situated above, and orient the wafer in 
the chosen position before again placing it in the same receptacle, then withdraw gripper 
means 1 10. 

[0046] FIG. IB illustrates gripper means 110 connected to a first part 121 of displacement 
5 means 120 in such a way as to enable displacement of the gripper means with a degree of 
freedom in translation along axis Z. This first part 121 of the displacement means is 
connected through a degree of freedom in translation along the Y axis to a second part 122 of 
displacement means 120, itself connected through a degree of freedom in translation along 
the Y axis to framework 101 of device 100, as shown in FIG. 1A. 

10 

[0047] According to an alternative not shown, gripper means can comprise means for 
grasping a plurality of semiconductor wafers by their periphery and means for orienting the 
grasped semiconductor wafers in cooperation with grasping means to align the respective 
positioning marks of said semiconductor wafers. This alternative can be obtained by 
15 replacing, in device 100 shown, gripper means 1 10 by the gripper arm shown in FIG. 7 and 
described below. 

[0048] It should be noted that gripper arm 1 shown in FIGs. 2 to 4 constitutes gripper 
means 1 10 of device 100 shown in FIGs. 1 A and partially in IB. 

[0049] Gripper arm 1 shown in FIGs. 2 to 4 is used to grasp disc-shaped semiconductor 
20 wafer 2, placed in a support (not shown) intended to house a plurality of similar 

semiconductor wafers. Semiconductor wafers 2 are provided respectively with positioning 
mark 3, essentially having the shape of notch 3 , formed on periphery 4 of wafer 2. By 
periphery 4 of semiconductor wafer 2 we refer to the surface formed by the wafer section, 
including the two terminating edges of this surface. This surface formed by the section can, 
25 for example, be cylindrical or appreciably assume the shape of an exterior circular half-torus. 
Alternatively, the periphery of the wafer can comprise the upper and lower annular surfaces 
of the extremities of the wafer, having the shape of a thin crown. 

[0050] Gripper arm 1, shown in FIGs. 2 to 4, comprises means 5 for grasping the periphery 
of semiconductor wafer 2, means 6 for orienting the semiconductor wafer 2 in cooperation 
30 with grasping means 5 to place positioning mark 3 in a predetermined position, as explained 
below. 



9 



[0051] Grasping means 5 and orientation means 6 are arranged on rigid structure 7, 
enabling its at least partial insertion between two successive wafers placed in a support, for 
example, as shown in FIG. 4 between wafers 2 and 2B, and represented by a dashed line. 
Upper wafer 2A, shown with a dashed line, represents a semiconductor wafer placed in the 
5 support (not shown) that is not struck when wafer 2 is grasped. Grasping means 

advantageously comprise three stops 8 provided respectively with a degree of freedom in 
rotation and distributed about the perimeter of the periphery 4 of wafer 2 and means of 
orientation 6 comprising a wafer 2 friction drive roller 9. 

[0052] Rigid structure 7 can, for example, assume the shape of a U profile, at the base of 
10 which are located two stops 8, the third stop 8 being arranged on one 10 of the arms of the U, 
and drive roller 9, being arranged on the other 1 1 arm of the U, as shown in FIG. 3. A 
support bar 12 can connect the branches of the U at midheight, as shown in FIG. 3. The 
shape of rigid structure 7 can vary extensively and the structure can be partly inserted 
between two successive wafers in such a way that grasping means 5 can grasp a wafer by its 
15 periphery. The rigid structure can also enable orientation of the grasped wafer without 
excessive deformation of the thin part of its extremity before being inserted between two 
wafers. To obtain an efficient gripper arm, we choose a structure 7 providing excellent 
strength with minimal weight. Arms 10 and 1 1 of the U, which are intended to be able to 
penetrate between two successive wafers, can advantageously consist of a metal material, and 
20 parts 12 and 13 joining the arms, as well as extremities 14 and 15 of the arms of the U not 
penetrating between the semiconductor wafers, can consist of a rigid plastic material. 

[0053] Friction drive roller 9 has a friction drive band capable of acting on the periphery of 
semiconductor wafer 2 to drive the latter by angular displacement, preferably through 
adhesion to at least part or all of a generatrix of the surface forming the periphery 4 of wafer 
25 2, to obtain a good coefficient of friction. Drive band 27 on roller 9 can be realized, for 

example, by means of an O-ring 25 made of an elastic material^ preferably hard, for example, 
one with a Shore hardness rating of 70 to 80, mounted on drive wheel 26, as shown in FIG. 6. 
O-ring 25 will preferably be machined to have a cylindrical drive surface. 

[0054] Drive roller 9 is rotationally driven by motor 20 placed on a rigid part of the arm, 
30 for example, on support bar 12, as shown in FIGS. 2 to 4. The transmission of rotational 
movement between motor 20 and roller 9 can occur through.use of a drive belt, gear 
mechanism, or something similar. 
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[0055] The drive roller can, alternatively, consist of one of the three stops 8, which would 
then serve as a drive mechanism, at least partially. In this case (not shown) the drive stop 
would supply angular displacement to the semiconductor wafer, rotational in the case shown, 
and also assist, in cooperation with the two other stops, in grasping the semiconductor wafer 
5 and ensuring the static equilibrium of said wafer. Stop 8 as a drive mechanism would have 
an appropriate drive band, for example, as described above for drive roller 9. 

[0056] The three stops 8 advantageously and respectively comprise two driven rollers 8A 
and 813, adjacent and rotationally free, as shown in FIG. 3. This is done to prevent notch 3, 
constituting the positioning mark of wafer 2, from interfering with the driving force of the 

10 drive roller or the static equilibrium of the wafer when notch 3 is near stop 8 during rotation 
of the wafer or when the notch is located opposite stop 8 when the wafer is grasped in the 
support (not shown). The drive rollers are positioned in such a way that their respective 
contact surfaces with wafer 2 are tangent to the surface of the wafer section. Thus, if notch 3 
falls opposite one of three stops 8A or 813, the adjacent stop, 8B or 8 A respectively, will 

1 5 supply static and dynamic equilibrium for the wafer. In the situation described above 

whereby one of stops 8 serves as a driving force, a single roller 8A or 8B would become the 
driver, the other would be driven. 

[0057] In the example shown the axes of rotation of driven rollers 8A and 8B and drive 
roller 9 are perpendicular to the horizontal plane defined by semiconductor wafer 2. We can 
20 easily envisage axes having another direction, based on the contact profile of the rollers on 
the wafer, in such a way that said rollers do not come into contact with either face of the 
semiconductor wafer. 

[0058] Driven roller 8 A or 8B, as shown in FIG. 5, advantageously has a first frustoconical 
contact surface 16 to enable contact of semiconductor wafer 2 by means of peripheral edge 

25 17 of said wafer. In FIG. 5 roller 8A or 8B is shown in side view and is designed to grasp a 
wafer placed appreciably or exactly horizontally. Advantageously, a generatrix of first 16 
frustoconical contact surface forms an angle a of between 5° and 45° with a perpendicular to 
semiconductor wafer 2. Advantageously, a driven roller 8A or 8B has a second 18 
frustoconical surface whose apex 19 is connected to the base of the first 16 frustoconical 

30 surface and whose generatrix forms an angle with a perpendicular to semiconductor wafer 2 
that is greater than angle a of the generatrix of the first 16 frustoconical surface. 
Alternatively, apex 19 of second frustoconical surface 18 of each stop 8A, 8B may present a 
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horizontal annular plane surface (not shown) having the shape of a crown of minimal radial 
thickness, enabling the wafer to rest on the annular extremity of its lower surface. 

[0059] It should be noted that other types of surface of revolution could be employed to 
replace frustoconical surfaces 16 and 18, described, for example, by the first and second 
5 surfaces of revolution formed by a curvilinear generatrix resulting in concave, convex, or 
other surfaces, for example. 

[0060] The height of first 16 frustoconical contact surface will be defined in accordance 
with the available height between two successive wafers, the inclination based on angle a of 
the generatrix of surface 16, and the precision of the relative position of the gripper arm with 

10 respect to a wafer before it is grasped, so that the grasped wafer rests preferably against one 
of the first 16 frustoconical surfaces or the first and second 18 frustoconical surfaces of 
driven rollers 8A and 8B. For example, for a given height of first 16 frustoconical surface, 
based on the available space between two successive wafers in the wafer support, the length 
of the horizontal projection of the generatrix of the first frustoconical surface must be greater 

1 5 or equal to the possible radial positioning error of the arm with respect to the semiconductor 
wafer. 

[0061] Driven rollers 8 A and 8B are preferably realized using a rigid plastic material and 
will have low rotational inertia so they can easily be driven in rotation through friction by the 
semiconductor wafer. Rollers 8A and 8B shall, therefore, preferably be mounted on structure 
20 7 by means of bearings (not shown): 

[0062] It should be noted that driven rollers 8 A and 8B, shown in FIGs. 2 to 5, are provided 
to enable seizure of a wafer arranged horizontally, as described above. However, ways of 
grasping wafers placed in another position, vertical for example, can also be envisaged. In 
this case the rollers should have means for preventing the wafer from freeing itself from the 

25 grasping means under the effect of gravity or movement of the gripper arm, such as, for 

example, a third frustoconical surface (not shown) symmetric with the second frustoconical 
surface with respect to the plane of the wafer, one of three stops 8 being then, for example, 
movably mounted on rigid structure 7 to enable the wafer to free itself of the third 
frustoconical surface and the movable stop to come into contact with the wafer section so 

30 said wafer has only one degree of freedom in rotation. 

[0063] Means of orientation 6 of the gripper arm shown in FIGs. 2 to 4 advantageously 
comprise a first beam 21 capable of being cut whenever notch 3 of wafer 2 is not opposite 
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beam 21, and cutoff detector 23 of first beam 21 . Beam 21 can, for example, be a preferably 
vertical beam of light emitted by light-emitting diode 22 and the detector 23 a photosensitive 
cell placed opposite the light-emitting diode. Beam 21 can be placed in such a way that, 
during angular displacement of wafer 2 from the effect of drive roller 9, beam 21 can traverse 
5 notch 3 until it strikes photosensitive cell, beam 21 being in the opposite case cut by wafer 2. 
When the position of notch 3 has been identified by reception of beam 21 on photosensitive 
cell, wafer 2 is oriented by drive roller 9 with the desired angular value to place mark 3 in a 
predetermined position. Operation of roller 9 and photosensitive cell will at least be 
advantageously operated and controlled by a central unit (not shown) advantageously 
10 automated as a function of the operations to be carried out. 

[0064] The gripper arm shown in FIGs. 2 to 4 advantageously comprises means 21, 24 for 
identifying the position of semiconductor wafer 2 when it is placed in a support (not shown). 
The locator means provide optimal positioning of the gripper arm before seizure of 
semiconductor wafer 2. Identification consists in locating any two points on the periphery 4 

1 5 of wafer 2 as it is grasped, for example, by means of the two beams 21 and 24 placed on 
structure 7 of the arm, and respectively describing the two points in a horizontal plane, as 
shown in FIG. 3 in the plane of the drawing. Beam 24 can, for example, be a light beam 
emitted by a light-emitting diode and the detector a photosensitive cell placed opposite the 
emitting diode. Locator means advantageously comprise first 21 beam and second 24 vertical 

20 beam cooperating with the first beam and a characteristic dimension of semiconductor wafer 
2, in the example the outside diameter of the wafer, to establish the position, within a 
horizontal plane, of the semiconductor wafer in the support (not shown). 

[0065] The two points on the periphery of wafer 2 are located through small approaching 
movements of the arm containing beams 21 and 24 so it is positioned suitably for grasping 
25 the wafer. The two distinct beams 21 and 24 are used to locate the chord of an arc on the 

circular periphery of wafer 2 once the beams are cut by the periphery of the wafer, which said 
chord, combined with knowledge of the diameter of this circular part of the wafer, can be 
used to determine the position of the wafer and place the arm in an appropriate relative 
position for grasping the wafer between stops 8, as explained above. 

30 [0066] It should be noted that beam 21, used as means for orienting the wafer, is also 

advantageously used as a locating means to simplify the gripper arm. It is of course possible 
alternatively to use the two distinct beams as means of orientation and location respectively. 
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[0067] Alternatively and advantageously, locating means comprise a third beam (not 
shown) cooperating with the first 21 or second 24 beam and a dimension characteristic of the 
semiconductor wafer, its outside diameter in the example, to enable us to establish the 
position of the semiconductor wafer in its support when the first or second beam is placed 
5 opposite the notch used as a positioning marker. To this end the third beam is placed in any 
position that can be used to obtain the chord of an arc on the periphery of the wafer, in 
combination with that of the first or second beam, which is not placed opposite the notch, and 
determine the configuration of two points of a chord of an arc on the periphery of the wafer. 
In effect the notch generally penetrates the wafer by a non-negligible length and could 
10 consequently result in incorrect measurement of the arc and thus of the position of the wafer. 
The third beam is used to ensure that at least two beams will not be opposite the notch when 
obtaining a chord. The third beam can be realized similarly to the two first. 

[0068] The gripper arm shown in FIGs. 2 to 4 operates as follows: The arm is introduced 
into a support containing semiconductor wafers whose position we wish to modify, for 

15 example, as described above with the help of FIGs. 1A and IB. The approach of the arm. 
toward the wafer is realized by locating means, also as described above, in such a way that 
the arm is placed in a position such that its upward movement results in seizure of the wafer 
between rollers 8A and 8B of the arm. During seizure, the wafer must rest on at least the first 
frustoconical surfaces 16 of a part of rollers 8 A, 8B in such a way that said wafer centers 

20 itself by gravity or, once set in angular movement by the drive roller, appreciably or exactly 
at the apex 19 of the second frustoconical surface 18 of each driven roller. Thus the wafer 
preferably rests on stops 8A and 8B by its lower peripheral edge 17, as shown in FIG. 5. 
Angular movement of the wafer is then initiated by drive roller 9 until notch 3 passes through 
beam 21 enabling photosensitive cell to be activated, thus enabling us to identify the angular 

25 position of the wafer, whose rotation is then realized with respect to this position so as to 
place the wafer in the position so determined. During rotation of the wafer, it rests on the 
first frustoconical surfaces 16 of a part of rollers 8 A, 8B. When the desired position is 
reached, the wafer is resting in the support as described above. 

[0069] The gripper arm shown in FIG. 7 comprises means for grasping the periphery of a 
30 plurality of semiconductor wafers 2, means for orienting the grasped semiconductor wafers, 
cooperating with grasping means so as to align the respective positioning marks of the 
semiconductor wafers grasped by the arm. Grasping means comprise a plurality of partial 
structures 7 capable of being respectively inserted in the free spaces between semiconductor 
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wafers in a support (not shown) and connected by common rigid support 30 as shown. Each 
structure bears a drive roller rotating against the wafer it is intended to support, three support 
stops 8 for this wafer, and two beams 21 and 24, as described above for structure 7. The arm 
shown in FIG. 7 can be advantageously used to simultaneously grasp a plurality of wafers 2 
5 placed in a support and advantageously simultaneously orient these wafers in such a way that 
they are placed in a predetermined position, for example, so as to align their notches 3. Thus 
alignment of the notches can take place, for example, during transfer of the wafers from one 
location to another. 

[0070] Several examples of the methods according to the invention will now be described. 

10 A first example of the method according to the invention consists of a mechanical method 
enabling us to change the position of one or more semiconductor wafers provided with a 
notch and placed in a support intended to house a plurality of semiconductor wafers, which 
consists of grasping the semiconductor wafer or wafers by their periphery and orienting the 
semiconductor wafer or wafers so as to place its (their) notch(es) in a predetermined position. 

15 Such a method can, for example, be implemented with a device according to the invention as 
described above, which enables us to align notches on semiconductor wafers placed in a 
support without removing those wafers from their support. 

[0071] A second example of the method according to the invention consists in moving the 
semiconductor wafer or wafers from one location to another and simultaneously orienting 
20 these wafers so as to place their notches in a predetermined position, for example, by aligning 
the notches. Such a method can be implemented using a wafer transfer device as described 
above. 



15 



